Introduction: Our aim was to investigate if: (a) authors of Biochemia Medica meet authorship criteria given by International Committee of Medical Journal Editors (ICMJE), (b) authorship violations are more frequent in submissions containing some type of scientific misconduct. Materials and methods: Self-reported authorship contributions regarding the three ICMJE criteria were analysed for all submissions to Biochemia Medica (February 2013-April 2015 which were forwarded to peer-review. To test the differences in frequencies we used Chi-squared test. P < 0.05 was considered statistically significant. Results: 186 manuscripts were authored by 804 authors. All ICMJE criteria were met by 487/804 (61%) authors. The first and the last author met all the criteria more frequently than those authors in between (P < 0.001). The degree to which ICMJE criteria was met for the first author did not differ between manuscripts authored by only one author and those authored by >1 author (P = 0.859). In 9% of the manuscripts ICMJE criteria were not met by a single author. Authors of the 171/186 manuscripts declared that all persons qualify for authorship but only 49% of them satisfied all ICMJE criteria. Authors have failed to acknowledge contributors in 88/186 (47%) manuscripts; instead these contributors have been listed as authors without fulfilling ICMJE criteria. Authorship violation was not more common in 42 manuscripts with some type of scientific misconduct (P = 0.135). Conclusion: Large proportion of authors of the manuscripts submitted to Biochemia Medica do not fulfil ICMJE criteria. Violation of authorship criteria is not more common for manuscripts with some type of scientific misconduct.
Introduction
Authorship in research papers is a major requirement for advancement in an academic career and in applications for research funding. Besides being financially beneficial, authorship commonly corresponds to the impact of a certain laboratory/department and an overall researcher's reputation in the scientific community (1) (2) (3) (4) (5) . Therefore, it is imperative that only researchers that fully meet authorship criteria are listed as authors. International Committee of Medical Journal Editors (ICMJE) has introduced updated authorship criteria that are widely accepted and most commonly referred to by journal editors in journals' instructions for authors. According to ICMJE, in order to qualify as an author researcher has to contribute substantially in all aspects of the conducted study to be able to take responsibility and recognition for the work (6) .
Biochemia Medica also embraces these recommendations. Starting from 2013 until May 2015 Biochemia Medica used disclosed Author statement form ( Figure 1 ) (7) . The form contained the short definition of authorship given by ICMJE. A descrip-  to the best of your knowledge, anyone who participated substantially in the study has not been omitted from the article  to the best of your knowledge, all persons listed as authors qualify for authorship All persons who have made substantial contribution to the work but do not meet the authorship criteria are listed in the Acknowledgment section (technical help, writing assistance, general support, financial and material support)
All persons named in the Acknowledgment section of the manuscript have given their permission to be named Please thick the box if, to the best of your knowledge, the following statements apply:
 the manuscript has not been published previously in the same or similar form in any other journal (it does not apply to abstract or poster presentations at professional meetings)  the manuscript is not currently under consideration by another journal (it does not apply to manuscripts that have been rejected by another journal)
RESEARCH ETHICS:
According The Editorial Board may require proof of ethics committee approval. Do not send the original documents to the Journal, but ensure to keep them stored safely for further purposes.
Reported research was approved by an institutional/national ethics committee: By signing this form, the authors agree with the following statements:
• If this manuscript is accepted for publication in Biochemia Medica, the copyright to the paper shall be transferred to Biochemia Medica.
• The publisher (Croatian Society of Medical Biochemistry and Laboratory Medicine) has the right to reproduce and distribute the paper in printed and electronic form without asking permission from authors. Each author should meet all three criteria as follows:
1. substantial contributions to conception and design, acquisition of data, or analysis and interpretation of data;
2. drafting the article or revising it critically for important intellectual content;
3. final approval of the version to be published.
All persons who have made substantial contributions to the work but do not meet the criteria for authorship should be listed in the Acknowledgments section (technical help, writing assistance, general support, financial and material support). All persons named in the Acknowledgments section of the manuscript must give their permission to be named. Statement for such permission is included in Author statement form."
In this "publish or perish" era when researches are under pressure to publish frequently and preferably in high-impact journals, violations of authorship criteria are not uncommon (1, 4, 5) . Examples of gift or honorary authorship such as inclusion of a well-respected scientist in a related field only to bring more merit to the paper or inclusion of the head of the department/laboratory as a courtesy have been reported many times (8, 9) . These misconducts result in the dilution of responsibility and accountability of authors and diminish the credit of true authors (10, 11) . Ghost authorship, either as deliberate omission of an industry sponsored writer (11) , not acknowledging a professional writer (12) or omission of a researcher because of research group disagreements (13), constitutes an authorship violation that misleads the readers. The position of the authors in the by-line can imply different contribution to the manuscript content between the first, second and the last author (11, 14) . Moreover, an influential name in the by-line can affect an article's success e.g. publication in a higher impact journal or greater number of citations (15) .
Although every violation of authorship criteria could be classified as scientific misconduct it should be noted that sometimes the authors themselves negate their own authorship. So, it should be taken under a consideration that some researchers are not substantially familiar with authorship criteria or they just lack understanding (16).
Since authorship criteria violations, whether as a form of scientific misconduct or simple lack of knowledge, are present in biomedical literature and so far have been described in several studies (1, 8, 9, (16) (17) (18) we hypothesized that a certain proportion of the manuscripts submitted to Biochemia Medica could also be associated with varying degrees of violations of the criteria for authorship. Therefore our aims were to: (a) make a descriptive analysis of the data on authorship, (b) investigate whether ICMJE authorship criteria were met by all authors of manuscripts submitted to Biochemia Medica and if fulfilment of those criteria varies if the first author is the only author or a part of a group of authors, (c) analyse the level of understanding of the difference between author and contributor and (d) to examine if violations were more prevalent in submissions suffering from some other type of scientific misconduct. This data is a valuable insight in the overall authorship of the manuscripts submitted to Biochemia Medica and can be used to improve Journal's policy on authorship. 
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Materials and methods
Data collection
Statistical analysis
All descriptive statistics were done in Microsoft Office Excel worksheet (Microsoft, USA). Normality was tested using Kolmogorov-Smirnov test. Data deviated from normality and therefore were presented as median and interquartile ranges. For testing the differences in frequencies we used the Chi-squared test available in MedCalc Statistical Software version 13.0.6 (MedCalc Software, Ostend, Belgium). The level of statistical significance was set to P < 0.05.
Results
The total number of authors from 186 analysed manuscripts was 804, the median (interquartile range) number of authors per manuscript was 4 (2-6).
The distribution of authors by country and article type is presented in Figure 2 and Figure 3 .
Out of 804 authors, all three ICMJE criteria for authorship were met by only 487 (61%) authors. Frequencies of different criteria for authorship among all authors are shown in Table 1 . Figure 4 shows the distribution of authors' self-reported contributions compared to their position in the by-line.
In 78% of the manuscripts submitted to Biochemia Medica the corresponding author is also the first author and in 14% of manuscripts the corresponding author is the only author.
There was a statistically significant difference in meeting ICMJE criteria for authorship when comparing first author, last author and all authors in between (Chi-square = 47.560, P < 0.001). 21% of all first authors and 34% of all last authors did not meet ICMJE criteria for authorship, whereas, 50% of the authors in between on the by-line did not meet the criteria for authorship. We also wanted to see whether there was a difference in meeting the criteria for authorship if the first author was the No criteria 1 criteria 2 criteria 3 criteria
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only author or one in a group of authors. There was no statistically significant difference in frequency of meeting the authorship criteria (Chisquare = 0.032, P = 0.859).
Out of 186 analysed manuscripts 16 (9%) of them had no true author. In other words, for 16 (9%) manuscripts none of the listed authors fulfilled all 3 ICMJE criteria for authorship. On the other hand for 90 (48%) manuscripts all authors meet all three authorship criteria according to self-reported data.
For 171/186 (92%) manuscripts the corresponding authors declared in the Author statement form that to the best of their knowledge, all persons listed as authors qualify for authorship. However, for 88 manuscripts of those 171 this was not the case, because authorship criteria revealed that the authors did not satisfy ICMJE criteria after all. In 2 of 186 cases the corresponding authors stated that all authors do not meet criteria for authorship (which was true for one case and false for the other), whereas 13/186 corresponding authors did not answer that question.
When asked whether all persons who have made substantial contribution to the work but did not meet the authorship criteria were listed in the Acknowledgment section (technical help, writing assistance, general support, financial and material support), 73/186 (39%) of the corresponding authors stated "yes" but in 36 of those cases authors of the manuscript should have been listed in the acknowledgement section since they did not meet the criteria for authorship. 101/186 (54%) of the corresponding authors said that this statement was not applicable to their manuscript even though in 52 cases the authors of those manuscripts should have been listed in acknowledgements as they did not meet authorship criteria. 12 corresponding authors did not answer this question about acknowledging other persons support.
In order to see whether researchers that did not fulfil authorship criteria are more prone to commit other types of scientific misconduct, we compared the frequency of scientific misconduct (this general category was the sum of all detected text similarity frauds) with fulfilment of authorship criteria. Out of 186 analysed manuscripts, 42 manuscript authored by 195 authors contained some other form of scientific misconduct. There was no statistically significant difference in the frequency of scientific misconduct relative to the authorship criteria (Chi-square = 2.232, P = 0.135). In other words, researchers that violate authorship criteria do not tend to commit scientific misconduct more often than those authors that meet all authorship criteria.
Discussion
The In our study we did not find that researchers who violate authorship criteria commit other types of scientific misconduct more often than those authors who met all authorship criteria. This can suggest that authors are better informed about other types of scientific misconduct which is generally held as a more serious offence than authorship criteria violation (13) . Authorship criteria violation can be regarded as questionable research practice.
However, the significant number of authors calls in question the appropriateness of ICMJE authorship criteria with major criticism of the flexibility of their interpretation (21) or the strictness of their rules (3). Authors call for the revision and update of the ICMJE criteria in order to be more applicable (20, 21) since the existence of the criteria has not lowered the rate of irresponsible authorship (1).
It is important to note that we assessed self-reported claims of the authors' contributions for which there are no established methods to verify their sincerity and therefore can be considered as the limitation of the study. The editors rely solely on authors' statements even though those claims can be under-or overestimated, in cases when authors do not provide sincere facts, do not fully understand or are not aware of the existing authorship criteria. In those cases, these claims can create undeserving authorships and thus compromise scientific integrity.
Conclusion
A substantial proportion of authors who submit their manuscripts to Biochemia Medica do not comply with ICMJE criteria. Violation of authorship criteria is equally prevalent in manuscripts with and without some other type of scientific misconduct. Editors of Biochemia Medica, as well as other scientific journals, need to continuously educate their authors and readers on the importance of declaring true authorship in order to ensure and constantly improve scientific integrity. In an attempt to reduce the rate of authorship criteria violation, Biochemia Medica has declared its editorial policy on authorship in Journal's Instructions for authors. Moreover, to further educate our readers and authors, the Editors of Biochemia Medica have decided to publish the Journal editorial policy on authorship in this issue, within the Research Integrity Corner (22) .
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